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(57)Abstract: 

PURPOSE: To fully drive the cell of a large-scale logic 
integrated circuit and to increase speed performance by 
making equal the internal circuits of the cells for achieving a 
variety of logics and changing the application mode of a 
plurality of input signals from the outside of a cell according to 
the logics. 

CONSTITUTION: The source/drain path of a first MOS 
transistor 13, that of a second MOS transistor M14, that of a 
third MOS transistor M15, and that of a fourth MOS transistor 
are connected between a first node N3 and an input terminal 
21, between a first node N3 and a second node N4, between 
the second node N4 and an input terminal 20, and between 
the second node N4 and an input terminal 19, respectively. 
The input and output of an output inverter 15 are connected to 
the first node N3 and an output terminal 22, respectively, 
where drain terminals 19-21 of the MOSFET are open and a 
different logic output can be obtained by changing the input 
application mode from the outside of the cell. 




13.10.1999 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 31 44967 

[Date of registration] 05.01 .2001 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



1/1 



2003/11/18 14:41 



(19)B#B#fWF (JP) 



< 12 > & ffl 4# fF & *g (A) 



^¥7-130856 

(43)£JIB ^ 7 ^(1995)5^190 







It I 




un i t oi yoo 












un 1 T 


91/89 J* 








»*«WS11 OL (£23K) 




f?K¥5 -278055 


(71)ffl®A 


000005108 








*Sfc££*fcB:fcfifft?r 


(22>ms0 


¥^5^(1993)11^ 8 B 












fcfff fas 








Jft^S^TfJJiC&'Jrg 1 TB280#ifi 








«^^fcBSiS^3ff*9f^fft 
















y&mmfHfffimtrm i tb28o#m 














(74)f^A 





(54) ¥«^fiitaK*j;t;*osiS^fe 



(57) mm) 

fcfSMi&jRT-M 1 3 ~M 1 6 © V - X • Kb-/ >S8S£:ft- 

uTtM*©A*«F?- 1 9-2 i «:***;* tmmz-M 

1 3 ~M 1 6©y- hmg«ffe©A*^T- 15-18K 

■iMiseBoisiias. 

*JpItfei*4. ASIC. 7-/^a7 , Dt^ff©M 




(3 SJ-IXI 9H1 S1-H20X 1 7»16>* f»l Kl 51JN 





(3U-K24)I26XZ7)+(25X28)| 
+(Z3HP 6X29>+(25X30)I!N 





— 21 1 0532 

=1 Wsfisy-^ 



Ul3 MM M1SUJ6 



(2) 

1 

■k)\,t&'ptj:< 4fe^->y±©mc-s>{£gK:jyiu 
±1301 t±nim2<D-iz)v<Dtin^tnt. mmm^mn 
mmwizmvztt&ic* mi. 02. 03. 04© 

F'4. 01. 02. 03. 04. 05. 06407©A 

±130 1 4±fB02©^©^fteh.©-feJU©rtg|5t?. 
JJBtt£J*ISHfgtt.hiS* 1 ttffttffi0ttttt&±EW2 

±sa» i ©fig»#^©y- Fm@»±i30 i coxjirn* 
±130 2 <DvaM*<oy~ f «s»±i30 2 oAfttt? 

KSSRSft. 

±IBSJ3©«a(i3RT-©y-h»ffit*±ia»3©A*»f 20 

testis n. 
tcg^sft. 

±§30 1 ©«8»^© v - x • fm >^SS(i±iam 1 
y - F 4 ±tB0 7 <D*J&3-t. OfillCC&K 3 ft. 
±IB0 2 ©ttS&jS^© y - X • FL-f >«]J8 WLhiB# 1 

±tB03©fB»3R^-©y-X • FU-f >g88tt±iB02 

-/-Ft ±BB0 6 <DX3M=i- 4 ONtc&ft S ft. 

Jdtm 4 (OttttX?® y - X • K U-Y >igSS«±f B0 2 30 

s— F4 ±130 5 © Afrias^- 1 <Dfi[ CC&gfc 5 ft . 

±f3m;ftlfitS@s$©A;fr4ffi^4tt^ft-eft±IB01 ^ 

- FiilBffiASS&^itcSttSft. 

±1301 4±1302©-te;l'©— ;£©-te;Utt^©^g|5#> 

6. 

jjb* i ©a#stk:0 i ©A^it-sf ^Epjjnsft. 

±130 2 © A^ifiFf-tcJJE* 1 © A*fl# 4 2itB©0 2 
©A^<l-^* 5 EPft]$ft. 

±1303 ©A*«H=-(C*3 ©A#(I#JM£Pftl§ft. 
±fB04©A^aH L K:±f303©A#{I-*f4MtB©04 40 
©A^il-^AJEPflnSft. 

±130 5 © AAffi? 4 ±130 6 © A*** 4 Jfcf 30 7 © 
A^SfH 1 © 5 fc©4>& < 4 *> 2 o©AA*Hf-tt±SB» 
1. ±IB02. ±1303. ±130 4 ©A^fl^©ft^ 4 

SUSS. 

[fS3£B2 ] ±IB— *©-bJU©±IB^5©A*^4± 
IBM 6 ©A#^4 ±fB0 7 ©A^ig^ 1 © 5 5©±SBS 
frSft^tfEPfaSftS^ft < 4 4> 1 o©A*®?-»±lB 
0 1 ttft ttttftteSt 4 ±f B0 2 t5fFm(i«^^ 4 1 >T ft 50 



!K5f§8¥7 - 1 3 0 8'5 6 

2 

t^-rttcmmz tixttzct *■ seimoi 1 tcie 

[S*#JB3 ] ±130 1 ftf)MItt{R|^&.hB*2ftfi£« 
ttftt&R 4 l«*HW«:¥fTJCE«3 ftr D . 
±130 1 ttffltttflHMI 4 ±130 2 ftfHtttltlMi 4 © 
IHKiJB— #©-feJU©±IB» 1 . ±fB02. ±SB03. 
±f B0 4 ©tESbSIT- 4 ±£titf;!tttBSB8 4 #iflg S ft fc 
C 4 £#® 4 f ^>f»*« 2 3«g©¥i»&Jgffl|5]gg 

[«*5(4] ±13— ^O-feiWcfcHT. ±fB01»{ / Em 

«t &±m 30 2 MmiSLvmwD&&3& t m 

B^TS^fflCC. ±IB0 1 ©tgi&sR^. ±IB02©fjg«i 
ST". ±SE* 3 ±fB04©#Mjjft^. ±53 

- f m&om&im asm. s ftr & s c 4 4 -r s 

[W*S5 ] ±13— #©-te;Ut*s<,>T. ±IBW^Jtti0 

s8^«^-rs±iBz:-o©ttii)^©*ft-efttt. -e-©y 

-F«ffi*i^3lg^§ft, -e©y-x • FU^>iSBS*i 

s ft tcim<Dm>m¥tif> ^sct 4 -r 

tcig)— ©rtSPIsiss^lEg^Wr-sm 1 ©-fe;U4^2© 
±1301 4±f3m2©-feJU©^ft^ft«. UStffJCCHft 

Boxmzmtztt'bic, mi. 02, 03. 04© 

tg»5R^4. 01 402©^>^'-^4. W*tftI@8S 
4, I W-Fi. 02y-K4. 02. 03. 

04 405©A^^4. a*«H?-4. 0 1 «M¥*fik* 

«t& 3 ft S » 2 IMMIffiftlMl 4 * t£ K) . 
±1301 4±IB02©-fe;U©^ft-eft©-fe;U©rtgp-C. 
±!BfflAi(l«HBB±8B» 1 ttfPS{4«*&^ 4 ±130 2 
»ftfi<M»&« 4KS^3ft^C4tcJ:t5 
*&Sft. 

±1302 ©t6S&^©y- Fm@«±I30 1 ©A^iaSH 1 

±130 4 (Dtmm* © F SS«±iB0 2 ©A*^ 
KlS^Sft. 

±130 1 ©-Y ©A* 4 tb^j 4 W±!30 1 ©A^3 

^4±t30i ommm+vy- hmmt^ti^tim 
^sft. 

±130 2 © ■< Z ©A* 4 Hit) 4 »±I30 2 ©A* 
3ffi^4±iB03 (OmSbm^W- FmS4 K:-eft-eftg 
S^$ft. 

±130 1 ©gfett*^© y - X • FU-f >H88 tt±f 30 1 
y- F4±IB05©A*^4©P H 1«:g^3ft. 
±130 2 (Otmm^co y - X • F' U-f >g3S W±!B0 1 
^- F4±I302 F4©Pa1«:Sm$ft. 
±130 3 ©|gS!)^© y - X • FU-f >£SStt±i B0 2 
^- F4±l304©A^-^4©ra1K:S^Sft. 



(3) 

3 

y- f i ±§20 3 <DAJi^t (Drs^mm £ n, 
±iaai*tiiniiiss©A* tmtit «-£ft-en±f 20 i y 

±120 1 £±1202 ©-fe;u©— ;£©•<» ;M;t*©5fgiWp 
P., 

±120 i ©A^jasBHcifi i cDA^«^* 5 Enfti$n, 
±1202 ©a*^^02 ©A#m#«jn;*tt, 

±120 3 © A^SH- i ±120 4 © i ±120 5 © 

AfriS?-© 5 £ <Jypti < £ & 2 OCDA^S-T-«±I20 1 10 

£±120 2 <D\tsm^<Dm^t mtezmmfivmzn-c 
wci £#m£T£¥»<**atisiss 0 

[lf^7 ] ±!2-:fr©ir^©±1203©A:«sH 1 £± 
120 4 © XtlVml- £ ±120 5 © A#*h^© 5 *i©±§ 2ft 
^^<l-^*SEni)D$tl-2»^< £ i> 1 -5©A*^T-«±I2 

0 1 m<tn&mi&mt±mm2 mm&&%iWi± i>-rn 
xicm&z nx a s c £ -r -5f«*w 6 ccea 

m?m 8 ] ±120 1 mm&.mmt±ts»2 mm 
ismm t «^®Ktc^f(ci2g s nr a *j , 20 
±120 1 ttfl3E&$ttfa £ ±120 2 ttftsttgtt&R £ © 

Tb1«:±I2— *©-b^©±l201 . ±1202, ±1203, 
±1204 (Dimmit JJRtiyhiWSMKhifiSStS tilt 

c t £ r sm^jj 7 tcf2*g©^«#*aiPis§„ 

CIS^S9 ] ±12— ^r©-fe^tcfci>-c, ±120 1 mm 

(iffi^fc «fc C>*±f 20 2 ttf|3*ti08&*©ft##ffl £ BS 
B^t-S^ISKC. ±f201©t£i«H L . ±1202 ©«euj 
SR^-. ±1203 ©fga&Jg^. ±f204©#gg&3iH\ ±12 

ffi^itipsiHiss* fl&s-r & n ^©fiBttJfrf©* ti-en© y 
Ii3<ffl8 (ci2*g©*^(*«aHiIIS. 

[fi*S 1 0 ] ±12— ^©HZJl/KfctiT. ±12a^jif its 

ns§*«^-r^>±iB--o©tei&3ST-©*n^ti«. ^© 
m^m 1 1 ] tt*s i sfc«t**^6©i<>-rn3!)^K:i2 

«©±I20 1 <i±!202©i2JU£K:jmiftK:|5j-©Am 

cJ s rt®0K3R : F-iai%«'?-iM«8i©iBi8 
¥atc^»aa-r4*i©xs<t. 40 

±120 1 ©XgT2»3tifc±E-bA'©±EAffl*iB : ? L 
f§5e-T602©XfI£. 

±1202 ©Xg-CjgS3 n/c±l2-b;U©nSP©<l^Entt] 
Wm-'fe-iXVAT*? h^ar->**»ft««±{ClE¥ 
f 4 0 3 © X§ £ * # tf C £ * £ r * @ 

8&©i?&:fr&. 

[000 1 ] 50 



- 1 3 0 8"5 6 

4 

CASIC). 7^?a^Pt7t, -7^i7t33>ha- 

7. «#«kayo-fe»-9-*©««a»*»j:afc*i6*a 

[0002] 

*©»s5a«iE<«i»6nr(,»*. cne 

3&iDfefflSbT*5<©*5!ifiSrf*4 0 
A^-VOU-fT 1 ? h^/cNAND, N0R^©/h 

«si©i&«bist*5. a*. vx^i/^r^KDiic 

AtH;*J»?-©fiML ttf@UC0qe«b6n-CC»<&. c©-fe 
;i/{cK-r 5 tf#8£*«@SSi9s+3dgffl© ^sm^F-SHHi 
©*ii«jfSti$&B*£#fcfe©#s. •bJl'7^^7 l J (vi? 

[0 003] C©«fc5&i?riICADffl©-fe;l'-5-ry7<J 
5? x £ U*<*©BHBttfH> U 4 7 V V *#*#rWl« 

tteffsciaj-cs*©-?. gwomtfe^^-r^msisi 
[0004] ^mi^mmwcjimmmmt l 

^fiK^Il^i, 2'A*©AND. OR, 8f{felfli& 

ffi»cxoR)«©»a*J. i5i-©rtaJBB«tt*fflt». 

^a5^6©2A*m^<t€ ©Ste 2 A*la # CT U t> 

2 -3©*B*f A*«#)©EiBin»a*aag-r 4 cite 

J: 9, afit©CMOS@BJ:»)4>at»ffi8l"C. *»r?wa 

^ilSStCK-r^^SWi L/T». J. H. Pasternak, 
eta"!., IEEE Circuits and Devices, July 1993, PP 23- 
28*iJ:D\$:ffi K. Yano et. ai . , IEEE Journal of Soli 
d-State Circuits, Vol. 25, No. 2, pp388-395 (1S90) 

1&gtfhtiZ>. 3 6«:. ch60Sl(ci5^tB, c© 
h^>^X^IslB©^!S?:ffll,i-C3A^©OR, A 
ND, XOR9©M*»naWSfc»tCtt. XOR^f 
fig-T4fc«?)©r*3gI5|HlggS^OR, AND?r1t^-r-i./c 

fc«?)©3A*©fi^En»n»<j|3!)iOR, AND^«fi£-T4 
tctiXD 3 A*©m-^EHfiQ^^ il^SCi ^I2l£ ZtlX 
— 1992^ m^tf^BUl^^^A^ C-560 
©05-18lH«c^*l§tx/cY.ICado. et aKCj;45:KrC 
MOS/S IMOX^Dt^ffllsfc^h?^* 

itsy- h©astttij«:«. ^xh 7 >^$oy- 



s 

JUV SS & L < USaSSIEU^UVoo i-r-s C <h{c J: 0 , 
i»Sttfie*lSLi:LA:2A*NAND/ANDy- MUSS 

[0 00 5] 

x#>y- F-feA^©^asaftajiffli0i»rfiWH3n4 
«»©**». *©«ffl#satitf. -e-owgppsss^ 10 

g^rsfe*©*;^^^'./^ 6 0«2U:©3HR© 

■feji/*str©*i#»-ea.5. c©<fc5^Sfe©^^** 
flrr*©tcB. 

•tn-ejh©-fe;u©rtaiJgiBSSs». Ata^asHHigfcjE 

tt. 2ffl«±©-fe/U*a*^*>-l*-C. &S£i*ttSBt]I 20 
fcHSWiCiJ&yWKfc*. ■€•©!§*. SMSIslSgOM 

JfcJTCtt&irV SfcfcSS&j&ra. t©6 0fi4>©^$: 
ot^ffltutfe. sgs(cffl«,»stt«««©t>r3S»— 

fflJ»»t**3tai3tiri»4«:-raffl:(.>. W*.tt. 3A?J 
©*«»£««? 2 5 6 «S 9 , 4 A*J©II3« 6 5 
5 3 6«®fc£>.2>„ fi£-?T. 3A^J. 4A*it>^*K 
&Sia£:j|3S-f ^©{cfc. 5HStctt-fe.il/-7 'J ©£• 

i«c5. c©<fc5&fejU©ffl#^fc-tftc<fc-3-CSigiL;fc 

[0 00 6] D.H.Pastemak.et altC <£ S_hiE©;S:8KtC 
tt. ^x h-5>^*@K*^t>ft:Xif>y- K-teJH£ 
tf©#j*JCj:D 2A*fc<fcCf3A*OOR, AND, X 
OR©l§g£|g3!-r&:fri£#^$*vci,>£.> C©iiXK 
g^3nfc2A^fc c tO f 3A*©OR, ANDOill: 
IPl-r3X£>y- Ffe-iU^. X2>y- F-feJUCMf 40 
*3HaBOS«#©fltatc» -> r» L, < Jlttifttc^-f <h 0 
5©<fc-5tc&S„ C©-bJb©A*«2A**fc«3A* 
-C$>£fcs!>. ■fe;UrtgP«:m-^Sfeffl©W>>'-;-^*ffig 
-TSi&StfWS. 6foT. 05tC7*T<J:5&-fe;i/|*gSIJIII 
gg© h7>> ; x»©y-^ • FU-OffiJS. y-h^S 
l?©-7X^^'$->©u-f FSrpJ&Sr* VXfrh. 
t©fe;u©ftgfl^£fT5 titc^^x (-7>yx$ 
*ffl«,»fcO R £ fctt A N D©&3£2eB-*~SSSBBS£ 
SitiCiASfti. COB#ftW4H5©THKS 
-f. Lfr>L. C©-fe;U-C«. fe.iHtyD.KX h 7>i/X£ 50 



*Jg3¥7-l 30 8-5 6 
6 

©v-x • Fu^>igB#fe.>u©W;^^tciSig;*ftT 
^•Sfcgxc. •fe;utH*©lgib^*5^-xh5>yx5?© 
*>fflS-C«BH3h*. *#ic. 3A*©leISS-C«. 2o 
<0^h7>yx^©v-x- KU-f >g»*iA#*HF- 

<ta^^i©iatcia?ijs«i3nrt^fc4t>, c<o-t)v 

C © fe.ii'-e ttM-^Siiffl© A * SriE^T £ d£i§# 
W4©T. fe^Kffl#A*l>£m^.£#*£. -7?. 
K.Yano, et alOiieS^teJcO'Y.Kado , et al©±iB 
53K{ClB«3tifc^^ F 5 >i>X »B8IK:«tHK©tBti 
A*«##E|flin3tiSCi«c«fc»). @KrtSP-C©<l#S 
Rffl©-f>^-5f*s*BS$n. SifcA^F7>yx$© 
V-X- KW>«l^;l:ffia*E0Mra© 
7WgM£ftT(,>-5>#s> CADffl©^7-f^7';©tJl/ 

[0007] *^Be a Dfflo-fe;^ -f ^7 y 
r rw ^ ft s*a@?§r-a * ©HS5:^-r s * ;u©rt 

6©tHfc©A*fi#©EPfll*»*SEE-r«y£Wcafl«j4 

?*iia*mtti!&tfd9HHftaamtt*ii*-r*tc 

Rgl/TfcSftfc *>©"?£> 9. 1ftC -?•©§!$ if -5 it 5 
tt. C©a©*mHUIH^ft©feJl'&*IBMeft& 

-trStitC&S,, 
[0 00 8] 

[iss£8$ft-rsfc«>©#K] ±iaa«j*»sW4yfc«& 

©*«W©-*W&»tt:J:4*3l««aiH»«. XSlft 
(cH-©rt»@BS«tt*i«tC«[»tt(cl5I-©rt»lllS3R 
^ffig£:fl"f-5Sil©fe;K;S3©3 l)£»2©-fe>U 
(0 3 © 3 2 ) t £4>& <ifef» y±©*«c s&gtcs 

«b. ±13^1 <t±ia^2©-fe;u©-en-en». unfa 

«CHft*©JBtt*WraiifeCC. *1. »2. S?3. 
S4©tg«i^ J F-(0 1 ©M 1 3. Ml 4, Ml 5, Ml 
6)£. tUJjPS1®WS&mi<?>l 5)i. Sl^-FCN 
3)i. »2>'-K(N4)i > *1. »2. J! 3. ft 
4. SI 5. JH6 tm7 (DXtl^a 5. 16, 17, 
18, 19. 20, 2 1)i, m*»?-(2 2)i. Sil 

ttffm&iscvce^eafts ns* 1 td^mfit^iSi . 

» 2 ttfPtffljS (G N D ) A5gt^ $ n ^» Si 2 ftfKffiftlfi 
tt£«d^«Q. ±KWli±E»2©-fe;WD-€-n* 
ti©-fejU©rt«-C. ±IBffl*t#iJa088(I 5 D«±fESi 1 

iMm&mM t jjEW 2 nfmffifwii t $ n 

5 C £ tc «t 0 Ibff «{4*s«*& 5 ft . ±E» 1 ©tStt^^F 
CM 1 3 )©y- hSS«±IBSi 1 ©A^frf-C 1 5 
ttSft. ±l2Sl2©tgi6^(M 1 4)©y- hm®«± 
S2SI2©A*^C1 6)(C^$n. ±!5Si3©tgSb^ 

^(M i 5 )©y- h wmtis&'m 3 ©a^/^t-c 1 7 >«: 
g^^n. Jii3Si4©t6tt^T-(Mi 6)©y-h«s« 

±l3Si4 ©AftttHFC 1 8 )«cS«SSia. ±E» 1 ©b^85 



SIT (Ml 3)©y-X • F IW >ig8gBUbfiBS& 1 y- F 
(N3)4±E»7(0A*i*?-C2 1 )i©IHK:£t*3n. 
_kK»2©««l*fCMl 4)OV-^ • f w>8ru: 
±IB*jn y-F(N3)i±fg^2 y- FcN4)£©ffl{C 

±3zm3<Dtmm?-QAi 5)©y-y. • fu 

W >m5^±sZm 2 y - F (N 4 ) £ JbJBST 6 ©A^is-?- 
(2 0)i©ffl{Cg!^Sn. ±fa»4©«gS&^ : f (M 1 6) 
©y -X • KH* ytfgggttJilBfil 2 y - F (N 4 ) £±IB 
#5©A#*¥-(19)'±©HI«:«ttSft. JblBm^itipi 
BKCI 5)©A*4tH*£(i-e*T,^n±IBmi y-F 10 
(N3) <t±IBtH*^ (2 2)£Kg$S;*ft t ±13311 
£±iBKI 2 ©-fe;U©— #©-te;KH3 © 3 2 )«-^©^gp 
*>e>. ±sBJ&l©A;*)3SB 1 (l 5)«:^1©A^<I-^(A) 
*«B]*n3n. ±ga»2©A*S&TCl 6)tc±E»l©A 

ca ) t wmm 2 ©A^ft^ (A n )*iEnfln $ n . 

±IB*3©A^ST(l 7)«:*3©A*<t#CB)^Enft] 
Sia. ±IB^4©A*^C1 8)Kl±IBff3©A:tti-*t 
(B)£^©»4©A#<I^CAN>jWS|I»1S*i. ±E» 
5©A#£§T-(1 9)£±fBljl6©Afr3fg-?-(2 0)£±lB 
*7©A^T(2 1 )©"5*i©4>&< <tfe2-?©A^« 20 
T(19, 2 0)W±fBJ?tl. ±fBJfT2 > ±IBSfl3. ±13 
*4©A*J«*I(A. AN. B, BN)©<r?|£Jl&,z>{= 

^ccc • d • E)N. v ce )*«nftisn-ca-5ci*«F« 

£-r^fe©-C$)-5,„ 

[0009] *#W©te©-3Q»$B«: J: 

-©rt«Na»*-?fiB*^-r*sii i ©-fejuca3©3 1 ) 

£ff2©-fe;l'(03©3 2)££4>&< it?y7l©§ 
ft-5t4Btc*«U ±13311 £±13Jif2©-fcJU©-en^ 

312. SB3. 3f4©t&»^f (0 1©M 1 3. Ml 4, 
Ml 5, Ml 6)£, gli»20-r>^-$i, tti^J 
t9"BH88(ia 1 © I 5)£. ffl y-K(N3)i, 312 y 
-F(N4)£. Ml. Jft2. S3, ^Atmb<DXt>m 
T(16, 18, 19. 2 0, 21)t, ffi^T-(2 2) 

i. m i »fWttjS(v«« ywttt sn^f i 

S&gM&8£££A/r-ft<5. ±IBJSl £±fBS»2©-lz;l> 

©■*ti**i©-feju©F«j»r. Jifatts^jif ■t'sisissc i sm* 

±1331 1 Sffi0U&R£ ±1 BS 2 Si^me^^i ft 40 

^sn^cifc^os&fpma^^sn. ±13312© 
tfflbarcM i 4 >©y- t-mffitt±ias 1 ©a^jst 
ci6)tcig^$n. ±iaS4©g6aii^T(Mi 6)©y- 

F*«tt±E»2©Aa»?-Cl 8)tcS^^n, ±1331 
1 © > A - £ ©A* £ HW) £ «±f 331 1 © Aft 
(1 6)£±§B3n©B£lfrStT(M 1 3)©y- hmSiKl 
-tft-eftg&Sft. ±IBS2©^>^*-^©A^<i:ffi* 
£ tt±IB3f 2 © A*$ar? ( 1 8 ) £ ±f BJfl 3 ©tgft*-? 

(M i 5)©y- hmaicc-en^ns^sn. ±ib3? 1 
omwmi- cm i 3 )© v - x • f w >n?s w±iB3t 1 so 
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y- F(N3)£±iB3f5©Aft3gT(2 l)£©Rgctg^ 
£ti. ±!33l2©t&St)SI-?(Ml 4)©V-X • FW> 
SSSHJiiami y-F(N3)i±iB^2y-FCN4)4 
©HltC^Sn. ±IB^3©tl86SS^(Ml 5)©y-X 
- FW>igS§&;J:±lB3S2-/- F(N4)£±fB3f4©A 

(M16)©y-X- F W>iH8§«±l33f2 y- F(N 
4)£±l33i3©A2Jii§T-(l 9 )£©P«a n. ± 

tBta^Jtiinissa 5)©A*<tw^<i:«^n^n±fBS 

IB3T 1 £±IBS2©-fe;l/©— ^©-fe^(03©3 2 
©tt3$*> . ±IB3t 1 (DAtlffi* ( 1 6 )«:» 1 © A2HI 
#CAN)*SEIttDSn. ±lB3f2©AfrST(l 8)K:3I2 
©A*«#(BN)JMEIttll3*l. ±JBS&3©A#*Kf-Cl 
9-)4JJB*4©A*aF?-C2 0)i±Eai5©A*J»? 
(2 1 )©5*3©:4>&< £62o©Aft3siHHl 9. 2 0) 
te±IBS& 1 £ ±f B3I 2 ©A*ff # (AN, B N )©«^ £ 
Hft£{t^((C • D • E)N. VcOJMMnSti-CfciC 
£=H$®£-TS &©•?&£„ 
[0010] ^WOftttttftSe&J&SSK: 
aHS§«. ±IB— *©-fe->V(E3©3 2)©±fBS5©A 
^SS^f-Cl 9)£±fBffl6©A?>SSiP(2 0)£±fB^7© 
A*^T(2 1 )© i 5'^©±IBMnc^ff-^((C • D • E) 
N. Vcc)* 5 EP»]3n^,^%<<f:^l-o©A^T(2 

o ) « Jbf asr i ttf^sfi«*&« (v tc )i ±ias 2 swm 
(GND)i ^-rn*^-^ (Vcc xeffiKs tvc a 

3S6feJgS|{c J: S^»«SIhIK». ±iam 1 ttf¥Sfik(K 
t&R ( V c c ) & ±E» 2 (G ND)t ttUff 

Wtc¥ff KKB 3 nt ft *) . ±IBS 1 »fPSe«l&iK £ 

±ta* 2 s&fgmfi«*&m<t ©r B ^c±fa-^©-fe;u <m 3 
© 3 2 )©±ias 1 . ±M&m 2 . ±iam 3 . ±szm 4 © 

SBBflR^CMl 3. Ml 4, Ml 5. M16)i±IBm* 
tfifllHlSSd 5)£*siBS3nSC£*#SS[£-rSC03 
**W©J:0A#W<tStae^MI[K:J:4*aH«|| 

SIhI8S«. ±IB— ^©•b;l'(S3©3 2)tc*5C>-C. ±13 
m 1 SM^SfiSL^^ (V t c )*$ J: CFiiBS 2 SbffSfi«*S 
^(GND)©6^l^<tB§@X-r^rS]CC. ±E»1© 
S6»*T(M 1 3 X ±IBS2©^»j«T(M 14). ±IB 
»3©6&S&f&TcMl 5). ±E»4©IB»3R^-(M1 

6). ±fam^ti*s@K(i 5)£itijrrs-o©f}6s!,fR 
T(M P . M.)©^n^^©->-*- h«S©S^lSl»Ea 
SntfrSCi i-T4CHl#JH). *^©J:») 
^ftflfJftHS©^S«:iS*i!W*«SIBKtt. ±IB-^© 
*;U(S3©3 2)tcfc^r. iiatti^if iglslKc I 5)* 
*fi£-r£±fe^-'?©f&i!i*T(Mp t M.)©*n-en«. 
-&©y- f-m@^fta^$n. -e©y-x • fu-^> 
tm&mitm $ tncwmL<ommm^-tPh u z> c t *m 

[ooi i ] *mm-mmBmicj:z>¥m#Mm®d& 



9 

MWoEtt^afc^fcfiers* 1 ©is 4 - ±ia^ 1 

©XSrSt»3 n/c±ie-te;U©±IEAHi*iS^g*J «fc 
CX±Ert »@K*-T-E« %±EIBf»*B»> 6 ffi U . 

KK^m u fc±f3H2^©^aj©«#enjo^ss%jgsr * 
H!2©xfi£, ±iem2©x^-cJ§^stxfc±ie-fe;Ko 

4(^2 4#J&). 
[0012] 

WHHKCfcWi. »1©^UCH3©3 1 )<!:!g2 ©HzJU 
(S3 ©3 2)i*JSI»fl«J{CH— ©rtg|J|5|KSiK*J«tO*ll 

n©-fe;U^gp-c©^l©A*^(l 5)i. ^2©A* 
4^(16)4. ^3©A^)ffiT-(l 7)4. ^4©At)^ 
•^(1 8)<L. ^5©A^ST-C1 9)<t. I6CA«^ 
(2 0)£ t »7©A*«?-C2 1 )£©«»© A#<I#© 

JR5JtB4ttS. Sfc. C©a«©A#«^©HEfcte**iS 

rfefct*. *fc. -feJUWc. titfrtMBSttci 5)©A 

*<^&C4#oJtM4&S. tfa, -*©-b;l(13 0 
3 2)«^©^gP/6>6. ^1©A*ST-(1 5){CflU© 
A#^#(A)JWEPil]Sft. *2©A-*J»"FCl 6){C»1 

©A*m# ca ) t smom 2 © A*m-^c a n wmm 3 

ft. ff!3©A*^Cl 7)^C|[r3©A;ttM#CB)#EPJJa 
3ft. ^4©A^)S^(1 8)fcS3©A*fi-^(B)4M 
ti©04©A*ff-^(AN)*5Enfin$ft-Ct,^fc©. -fe^U 
rtafCA*«#£aEffl© W >/<- * #>3K3 ftr l> 6. 

[o 0 1 3] *fc, *mxom>— wffl®&vci:z,m£ 
<tfft2©^>;-c-*#ie§;4ftT<,>£©T?. -fe^ffifStt 

4>LA£<&3#. •fejL-^gp^e.tlMA^it^EPJjnt- 

Zt&m&m < & o . ©jsm-fe ;w sp©iesi ^ * * ;u© 

[OOHlse.fc, *«li©-ia6»»«:j:S*»fl: 
jRiHeissfcina;. -fe;n*3gp©m^«i^*i6]±©fc© 
©ta**»«@j8c 1 5 ^mma^m^-r ztc&om 1 
mm&m&m cv c « ) t m 2 t6fi-s&{*f&fsi cg n d ) 4 

**Eg3ft-Cl>&„ — ^©•b;HS3©3 2)«-e 

©?fas#>e>. II6©A*^(2 0)i^7©A*S-T- 
(2 1 ) infill , m2, m3. Jfl4©A2j<I#(A, A 

^ti -e©B^fr4^a*^-r-i > c<t*ir-$4. 
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;U©^6©A*^?C2 0)i^7©A^ J f (2 l)i(c 
m 1 «W¥«ffi«#ft»CVec )i* 2 ttft-Sttfttt&CGN 

D)©t,>-rftj5>©@sm{4^Enttj-t4c4(Cct»3. ^© 
sw<t-r4i5]-©iiia^ii^-r4c<i:A5-c^4. c©«t 
sk. H3e«ti*Epair4«^©a5*J. BtfemK^^ 
-*©* ;i"s.©at5t© A^«^©EnflD©fgawii§f w 3 

»!Stt«BftlSl±-r*Ci3&SDllB4itc. 

[0015] *?m<Dj:*)m{*mrj:m$miSic<kZ¥m 

10 »*»[h1SS«, IIRWCCWfKEitSftteJIIlttfWffi 
«lft»(Vcc)<!:*2»fF«ttttiea(GND)4©IHItC— 
#©-fe;l/(03©3 2)©® 1 . 312. 13, W4:<D%m 
J*?- (Ml 3. M14. M15, Ml 6 )£Htf7*MBilEg 
(I 5)£#EBSftTt»4©T. m 1 ttfi-Sti-ftttft 
(V t c )*j i ff 2 S&fPSfifi^iS (GND)i BSit^ -T 4 
iFJStcJ:*)— #©-fe;l/©SI6©A*Sg^C2 0)<t^7© 
A*«Hf-C2 1 )'£fcmttft3B{ft^«CV e «)£*2tb 
f¥»til[«l&*CGND)©l.»-rft*>©H3E«fi[*SaccE|I 

<fc £>*0 2 «{13!I{i{£i!&*§lCG N D )©S3^7 l°J i . m i © 
«Btt*^-CMl 3), ^2©t6Sd^CMl 4). 3f3©fig 
SMR^(M 1 5 ), St4©t£«)SR^(M 1 6). m^jlflilHl 
JSC I 5)*^T4-o©jBttJ*F-(M,. M.)©**!* 
ft©^r- h«@©g^|Sj<t©Eg*5X^3ft"CI,^© 
"C. /jN3^-fe;l-Ha?r^-C*-5(S *^© 

cm p , M,)©-eft-eft«, ^>j^n$ftft:ttft©fiett* 

ffl^itiHllKc I 5 )©m*K«i#B**A# < r # 4 
1 

[0016] *&w<D-mnBmt<c<i;*>¥mwmm®& 

©Ki*^ffi(02 4#M)». ±a*©fiJ* ; SrW-r4-fe;l'^ 
$tf^i*^IH8S©S^ffStSSai«: <£ =SBBH-(C A 
D)*$J:Cf C©KtKcj:4*BR©«jt«r»iItBi-J-4 fc© 
t?&4„ *«H©*©te©SKj£#«tt. «T©H56^!l 

[0017] 

40 [UteW] ^-4*"fl©a*W<cfllREtft-ffl*lttWbfc 
3^. «TCc^98©*tt«*iaiHtc}&-»r»li(c«i!li-S- 
4„ 

[ o o 1 8 ] m i ttJafiL^awoafcw&fliis*-* 
^-4 -fe icmm $ ftfc 2 o©* )vm^-t t> 

©•C*0> 2-^©-fe^PC3. PC4©-?-ft-eft©H2;l' 

■>)■■< xtw>mm. wsmte. tmm°\&. mimm 

^<£±a5(C^b. -fe^PC3©rtg|5lpIgg*T-Eg(l^ 

•fe;upc3 «t , 3rt3P[HiK^^2o^< . ^jjmnm 

so dilo^tiCitcJrO. -b^PCS^OIS^ft^a^* 
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&mm c v c c ) t m 2 n^n&mm (gnd)^ \mm 
Mftm&msutcDmic. n^^^^momi. is 2, 

KI3, mAr<DMOS h7>^X^(Ml 3, Ml 4, M 
15, M16)i, i±S^>^-£CI 5 )£«/&?-£ p 

<^c&;K £ ft & c eh &c J: 0 »fmi4^« 
,1&3ft. Il©MOSh7>^^(M13)©y-M 
»^10AM^(1 5)k:}gM$ft, m2C[)MOSh 

6)fc:g^$ft, S3OM0Sh7>^^(M15)© 
Fmffitefg 3(^*^(1 7)CcSS»3h. ^4© 
MOS h7>^X^(Ml 6)C0y-hm©«H4<DA^; 
S^Cl 8)&C}g£S£ft v ISlCDMOS F^>^X#(M . 
13)CDV-X- F W 1 /-F(N3)<t* 

7(7)A*^(2 l)i(DPJK:SftSn. UI2CDMOS F 
5>>>X£(M1 4)©v-x • FW>8tttt*l 
FCN3)i»2^-F(N.4)i©BIK:gSK3n. ^3© 
MOS h7>^X^(Ml 5)<7)V-X • F W>Jffi»tt 
*2 FCN4)i*6©A*4S : f(2 0 )£(£>P a 1K:Jg£S 
3ft, I4(DMOS h-7>^X#CMl 6)<DV-X • F 
U-f >Si»fi»2y- FCN4)i»5©A**FCl 9) 

icDpatcsi^^n, a*-f>^-*(i 5)<oa*t*« 

^t*;HCDffl*MOS h9>y^*CM,,)©y- FH 
ffi£Uttl-f 5)<DHi;frr*£p^**;l/^© 
ffi^lMOS F^>^X^(Mp)fcJ:a f n^^^;l/McDa 
AMOS F^>> ? X^(M M )CDFU^>^i«^n-e 

mi/ - F(N3)imAffiT- (2 2)ttc««snri» 

±ffi;fc<!:*W2©A**FF-(l 6)igl©MOS h^> 
yx^(Ml 3)0y-M®C^n8il, §t2<D 
^>/^-^(DAA<i:ai*i*^4<DA*^(l 6)ig 
4CDMOS F^>S/X£(M 1 6)W- hmSK^ft-e 

^6I1(DAA^(1 5)i»3(DA*«HF-Cl 8)<b£ 
ra*«*T«c&*ngtt&ft*. -beware. 

» 1 8&f / Fm(4«^(V cc )<!:m2«l^m{4«m(GN 

D)©*fpj<tns@:srs*rajK:. n * * *;uga>3n . 

12, 13, fg4Gr>MOS h^>^X£(M 1 3, Ml 
4. Ml 5, M18)i. UttH I 5)*flWE 

T£n^**;UMCDfcB;frMOS F 7>^X £ (M« )£>?" 
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£(I 5)0^m^€riS«r^/ci?)(7)p5 1 ^^;^(DM 
OSh^>^X£(M P * )3&*EH3ftTtr>Sfc«>, WA 
-f>^-£(I 5)t««1-5pft*;bfi0HJAMOS 

*^*(L»)J:0/hS<ttorc»S. ifc, Wl4°>J* 

;l/S©tfWjMO Sh7 >i^x 5? (M P )fc cfctfn ^ + 

soffiAMos h7>^x^(M N )^fnfn2^(7)y 

-FSS^ftiiSiKSn, 2oov^x • FW >JBB8 
10 ^^JS»3*xrc>-5CiW:aKStifc^. C©<fc5 

-fe;bPC3«, nft^MOSF7>^$ (M 
13iM14, *Sl»ttMl 5iMl 6)**tCCbfc2 

1TB). fifr ■fe;l/PC3tc»4oC!>y-FA^fi8 : fCl 
5-18)t, 3o©|BKFU-/>A*WfCl 9-2 

20 ^ > s^x * PJK&BEfi tt£*cS l m atDBKr fftt i > (0 

KDTSPCD" -fe^rtCDU^T 1 ^ F^"£ — > M #JS) % Hz 

Ji4B5Jffl©E*»*x ;^t-;ucl 2 J|£8i«&tt L r 
ffift^o «2JfEII&S^ a rSfK&l4®Eff». £6 
cc. »3«B««:j:-3rffa9Ci*«'C*S(H3©" 
•fe;KDSE®i-fe;^cr>iB^ M #JK). *WiMOSF 
ET©FU-f>»T-Cfai©l 9, 2 0, 2 1)«i 

H»A*»*C4«Jr**. MkFU-OWHF-Cl 9, 2 
30 0. 2 l)^OA*OBStoJg«4LTtt. aTCcSK-TJg 

(1 )«5WCVcc)CC«**-rS. (2)S*fcg!(GND)&Cg 
«TS, C3 )fl6©AJj*F-C 15-21 )«c#it*«*i 

m—<om ^tmmrz. c4 >»©X**f-c 15-215 

4©rt»HB*-Tfi«(U^T-? F -fe^P 

40 [0 0 1 9 ] B2Cc^-rj:^^: v SSJc F U ^ >SB^C 1 
9-21 )CC#*4«#<DEP»Bg3B**{bS#SC itc 

©Wttt, FAAS^Cl 5. 16. 17, 18)tc 
tt««L/<A. AN. B, BN0D©^#^L6ftTl>£ 

(i9~2 i)^©«#<MPJn»«tt*h*n»tti. s 

2<Da(C*50rttHttFU^>*S^l 9. 2 1 Srgftfelg 
CCg£lU ^T-20tC«{fecDA*fl-^(l 5- 1 9, 2 
l)itttti©i?(C)?:^^t(r^ 0 t<DB$. (15) 
50 = A. (16)-AN. (17)=B, (18)=BN, (1 
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9)=0, (20)=C, (2 1 ) = 0(D3kft*. 

(22)=(( (19) (18) +(20) (17) ) (16) +(21) (15) ) N 
a*ST-(2 2)--CD^ffim**f«^Ci^-C#^ 0 CO 

(2 2)=((AN)BC)N 

i^0 3A^ICONANDCDm^*^-C^^>(fHL, A 

-f>S^2 0, 2 1 £1I^!§K:gi£U 19Wfi0A^ 10 
ST- <!: tm±L<Dm^ (C )£#x. £ C £ K J: 0 3 \jl<0 N 

[0 0-2 0] 5tt, F*9gPiagSgM^SCHCig— "C 

*>^iife^cm^j:2ocD-fe;l/PC3 ((3 1 ), (32)) 

H3te7}VrJ:5k:. -fe;WPC3((3 1), (3 2))£2<I 
IBgU 2oO)-fe;b0«^(V cc )<!:Jgffi^(GND)<!: 

^£rS&6-ii& Ci^CcfcO 3AA©NAND £ 3AJj<D 20 

^•£->" #M) 0 *^^-fe^PC3(DA*^^ 
3 A^©N A N D O J: ^ ft ^il/cl^ t ^ < , 
02<DdK^f £5K2A:ft(BN. C)(DXOR££-? 
X "£<D&jj £ £ 6 tcm 3 ©S^ ( A ) t N A N D * t & t 

CO»^H»Fl/-f>»?l 8tt&fettCGND)<hffiR 30 
U OiZj&iLftfmCtmmL. 4^2 1 ttttff 

d>^<<bfe2ocr>-fe;bOR3, AN3^ffi^t>-it5* 
<DM4<DWX\t. ^7»t;^^i1-^il 40 

€\ rts@^^<t^gp@K^ffis©iii-o2fa 

©•fe^PC3©Wi:0lllt^^Ci^ltl^ o 
C<D<fc5te* #^Jl/PC3*lffl©#^t"4C<!:T\ 

&<Dwmws&*:®&>x^>^>? hicmm.Tzct&xz 

Wrtt i 0ii«T(7)ascD-fejur-k;u5 A 75 y *^3g 
cn*r«iBur*A:PC-3cBii#B8)©fl6 

frC, Hl©PC4iSa<3!>^>^-*@!8* s *titf. S£ 50 
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*co 6 0 ffl© -7 ^ ^ »; J: 0 tt S ^ < CDtitfe^^^ 
tt^o ilOPC4(iPC3©^ 2 lfc£e>fc:2<I 
©MOSFET*««Lfcfc©"C, PC3i9&£6fc: 

[002 2]^ SI 0)*»SM^PC 3 -fe;l/«. Past 
ernak et alO^fit^CPaT^S tl/c0 5 03 AAOR0- 
SP#(M9 -M 1 2 *S«Un»SSP»)%^K:-feJl/<h I, 

ti*s*«3W»ffl*rs«:tt* t &H»#a & c i 

g©l^ilitgiit 1 A* INVERTER, 2A 
^feL<«3A^OAND, OR. XOR(*4lr*». 

cne>o5S)-e^>o, cnesfi^btti^Ko 

l8»WlOPC3-b^a>K«m*(2 2)«:, A^SHHl 
5-2 DOfi-^OBBfttlyrBo o 15SCr**>TfcJM 

(22)=(((19)(18)+(20) (17)) (16)+(21) (15))N 

Pasternak et alCDJilB^^feX ^>^'— K-feJb 
©matBiltAND, OR, XORZ$>VfXl,>2><D 

^ D Yano et alO±SBX!Kt, ^>tt»3C©eRW 

atiSKfiotlr^. COYanott, ^W©»iB*0 
-At?*54J, C(DXlRW«f¥Shte 1 9 9 0^B#«±[ 

!W»*II^ICttr4fc*B"C 1 ANDIK^ORi 

TANDiORil^X^CD-bW^ftSim 
O/c. AND-¥>OR^XOR<bl^X0©H2^*S 
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-j~C. AND-^OR-?>XORODE!l*<D-fe;U&&o-Ci&g 
RW-*frft 5 £l» 5 t£tt. " #»*T*©tc»?%o 
a>V otc4){HfcB5S-c$)or. c©{s&e«jft#*.:£* 

fc. CftKSfUT. ftH4rettHl<EH!*PC3€ltt 
D^OR^SKLfc^O^&Ot^Ttf&e&t,^ 10 

urs»u cn=&aKL/c^a^it©s> 
0i©i&smt&©mft *«&©•& 

-c * 0 . Hz A-$fg&j&> 6©A*M#©EPJJlM*ag©# 
#MftS©T-. 0i©Hz;i'PC3©iSffe&sii&T#a>«3 

ilSSL/rfc, fiS^ff^«C©cfc i 5^^f9tC<^-fe 20 

IBf-T 5 CT ft * MDSttMfltt £ )© tfflBf 
#-Ctt& < , 3>e a -s i&iff 4 5 J; -5 &cft 0 -oo£> 

oTl^C iiC^f B^l,>fc. CftSrSfC, S 

^ctjfc-prffli,^nr#fcAND. or, xor. i 30 

N V E R T £S#Hz * £ T ■SmSHlS§©^SSH-©»* 
£5IiT:$#PJk:^fc &©-?£>•*>,, ^BR»l8#6tt. 0 
1 ©J^ftHzJl'&ffl^afriiTfl^Wf&IlSIt^^^^ 
h^XTCH&K: &i3#jut t>£„ CM 

#3 *i£c££ffglSL,-<: 

[0 023] tfc, 01©-fe;l/PC3©ffi^gp{C«. ff 

tfe^©^€fftC©i9iti@KI 5(C«koT. ^h?>y 
^^(Ml 3-M1 5)©+>gJiK:J;.5tti^^(2 2) 40 
©ft^««6cStt^SKJ(c^£>i-2»i<!:^iC. Hz;U© 

tufimmt xttmowtk Fu-f c 1 9 . 20, 2 

l)Ki£tC£fc3C 4 t-ftt)%> -SA* 

Wt)<R&C £tefcl>. C©fc£>. £•< ©Hz.>Uj!r>6fc-5[l 
gg£{*<DiEgl$l8lti. «-fe;U©«gB#IH*SL**>tffc 
fc©£or**rrc£#r£.s. fct. -fe;u©ii5iB# 
IB* nwj©fi»8«©M« £ u r is x *$ »«. 

±«:©aSB$P B 1*@8?)-CSB#p B 1K:Sffi-r C <!: 

4>U4>. m^Si5©iff§!HJK^ftt^^«:ti. #@-T 50 
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tj:<tj:- J Xbti,K ®d&£#<DT i- a sfmmtb -CO®) 
•5.. 01©S66St^©-fe;L-PC3©AtH*S^l 5-2 l 

». ie^^±«:@*nrt^„ c©saftte^£tt. -fe 

2 Jf 13fg £ HI 3 MEiS £©*;i/- *- ;Hi c ©StsSKS 
W*. C©J:5&IM*W±«cl8teSftfcESK:-3i»-c 

; &tfft'5C£^'Ct-5. 0 l tCieLfcPC 3©Hz;H^§B 

{c<to. ■t>\'<Dmmz'hz<?ht.tftxzz>. Am^j 
sa^c i 5 ~~ i 9 yam 3 Km-r i -5 tci3Sts^±{ct9:a 

HttFU-r>« : F-(1.9~2 1 ©-fe;l/©y 
- h STicgMrsJi^c c ©12^^-? &t?3-o rf 2 
S. te«fc^»3)g©iBa*«t>r?fSc^„ cft&ciDS 

«jiEgi2^*tf ft ^ c £*sr*gf mm^K.$mmm^mm 

XZZ>. PJL±<DMXitiz)V(OXmy*J^ifi—' ?<D 
*-MC £ -sXfcf&ZtlZmZTfkbtctfi^ AtH^ffi^-tt 

—rxonmx-BifcrzctbX'Sz. ^^\t.2-ou±. 

©x )V- * -;Kc J: X—rxDis^ZBf&T Z> c £ dJ 
[0024]^(C, *^©HteC«J{C J:-5iSffifgA S I 

cci#«ffljasiwaffliiaB) ^laBj^-^. *asic-c 
x. ettc^/ct^fc. 02, 3, 4{c^rs^*a&a 

3©a^©-t2;l-PC3©^5:ffifflL,r. ^©{f 
C£KJ;i5XIiT4C£dir#-5.„ ChK<fcl ^B#r B 1 

SiS-r^XHW. 02 4Ccijrr«J:5K:&4. 01 
(C^TPC3. P C 4 fciy'-fCDfifD-feiKDIltf - $ 

-5 (02 4 a) . t©&. MSEllBlt^§K:SiSO/c-feJU 
■TS(02 4b) o CtUtJ:^. -fe^©jg^M^ v 

h •; x h ) imhtiz. 'Jmc, c©^- ? h 'j xnci-3 
#. ^^©^©^^^©fegfcicxie^^tgs-rs 

(024 c)„ CfthWJT's'YJm-l/mm. 
<&^>£(c. ><*->*¥*ft*ttLkKSJ?-r*. c© 

fflC^C£^r-^4 (02 4d) . cntCfcO. *ffl(E] 
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[0 0 2 5 3 01 ©^MCfcW4ttl*©W«8 (15) 

H6 a«*«ftCMO S -f - f /c/cU il 

SOCM O S -f * t tt p MO S 0^- MS£nM 

OS©y-HH©l. 5fif*>6 2«gRCCK«-r4©K: 
StfU *SBtttpMOS (M22) <fc*9nMOS (M 

2 i > ©y- Mi***<KjeuTi»4. cn», 

FN 3 (0 1#M) fiDO-KJUJSUl/^StT^ 
4#*, A>f K;I/ttV cc -V T itL^±)!)^4t^6 10 
r$>4„ CCt, Vcctt*iK»Eo V T «nMOS (M 
1 3— Ml 6) ©L/*VSEr&4„ COCM 
O S -f * ©US U # t>ffi£<£< RST*- 4 C i K J: 

9, ihahhp (22) ©SLhotarro^HBiaiawu 

<r#4 0 ft^WtC^i&S^lf^T^nMOS (Ml 3 
-Ml 6, HI ) ©y-HB*W4l/fci*. nMOS 
(M2 1 ) ©y- Ffi*2Wgftfc:K5£U pMOS 
(M2 2) ©y-F4I£l. 5WggMCR5£-r4. B6 
btt, B6 a&cy- F*I©/h3t,>pMOS (M2 5) * 
flflilfcfc<Dr*4. COpMOSB, -f»<-*M2 20 
3, M2 4#ffi**»»U/c«K:>'- FN3ft«B«E 
Sr5SSLM2 4, M2 3^e>ft4CMOS>f>^^ 

»D^?:M/cCMOS^>A'-$t^^ e I6cK: 
fcl»rtt, *f*HB©A#*Rcy- HB<D/h3ttpM 

oscM2 9)**«-r*jSrttH6 b tmc~c$>z>&. 

M2 9<Dy-HSffBM2 8. M3 0*6ft&-f>A- 

Hi** : f-*B»-r4M2B I M2 7^6ft5>f>^ 
~*£M2 9©y-F«T*iKKrf4M2 8. M30^ 30 
6&4^>><-***tefcRWfcfc©r*4. CttfcJ: 

fe, M2 9©y-FM^CC#T4:7*-K^**^2 
KfT*>ft4&lO*l*W*4. £*!&£<£*), C<D*fftBB 

b©a***3Wsb#ih©5 %cc*^aw#tTb*i4fc 

[0 0 2 6]K±tt, Bl©PC3£-&3-teJU*ff!lK:± 

i!>&<ifcro^ur k 2o©A2>©5%-o£gtl? 
T*H**5«Lri»* (B7#JR) o -fe^A*tt«KF 

■j -mmmm^mm-? 4 c 1 1> r * 4 ^ti^@iSA 

S88A^Btti"663&>«:itjs|pIB4WU. Cftttcfc^A 
ffl*«#©»dl«:ffC^ «#*if«BT4C£**a*l/ 50 
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[ 0 0 2 7 ] 0 8 cctst j: 5 «: f y -s»«»©«teEK: 
[^<^yx-y 3 >m6n6 9 *r w y" a© 

(01) ©J:5&cnMOsrfiij£T4t<hfcr£4 8 0 

8 (a) TttCti*n/naiibOW5. C©*§^ 
h«r*Jffl|-rS<i#iLrttc <bc N©<t^tCfflSW 
tt«#**i&B<!:fc4. 08 (a) ©n/n-A*M&. 

^w{crsfe©-c*So cn«, ■fe;i/^f©HaH*gu«r 

*4<bl»5«j&***4. »n/pSt»n/nS0- 
S^nMOS^pMOSiU y- F ©M#* A 

irtr ztcv~e--z><Dm ^mm> *> s--#jwwrs *4 <t 

5&cL/cfe©r*4 D Chtt, •fe;l/rt©iei9fcffl3R'C* 
4„ fcfcU COHBttHJ^JS^-dCcaASftSfi^© 
SiB*sVcc-V TB -V T p(CC"CV Tll ttnMOS©b# 
l^tE, V TP ttpMOS©t>#CH»«EEr*4) i/hS 
<4otLJUft WMiJIl^o p/pi«n/ 
nS©nMOS*pMOStC*^fe0"C*5„ Cf 
tt> nMOSipMOS*a^JCCUra*^WH«EO 
ofca»*r«ft4cfc5fc0fcfe©r*4. (Smiirfe^ 

*r*4„ a/c, »a8P©h y-©0iL/rttH8cb) 
cc^-r cfc 5 «: s * tv* y x- *✓ 3 * e n^ e 
c©fc** hmMcMWo^)^^)^^ y cca» 
it, -fe;i/^>f^y**0rrs Q cow2-i f 
y - « 2 A^<DiniB«mn- sttefci&K t a 4 . 

4 - 1 F y - b » 3 A*«T©T^r ©8M10B*|pa 
r#4 e 2-1 Fy-£4-l h y - b tt*<WK«ra 
*Wr*0H2;l/7^^^ycC#S-&4C<!:^a[$Hr^ 
4-1 F y-brttWftFW>^teo&#ofci:o 
©" Y" IB^©Wffl©^!fea«:S(|fflir*4<t^{c5:o 
rt>4 0 cn^^tbr, ilfCSL/cPC4TOM§« 

ftaowaariiiighr^iii^ai,^**. 4- 

1 F y-b©*3&s«flE'C*4aiffl«tt«^t»^ A*« 
Sif^,, 08 (b)©6-2F y-ttHl©PC3* 

-ORWfc fetor* 0. ■fe^a5©iBW*HU«r#4i 

[0 02 8] HI. 07, 8<D*)i>z&mbx¥mwm 

«>> ^»*ft*ftvx£y*£->©u^72 h*tfor 
-eoinwHBH-tfftt^. c©i#^©^aRtt 

c£^r#4 0 *tc. c©ws»Bi(*?h^ 
F) tcS-^#xd?>y-F-fe^SfcJ:0-te;l/©12affi 

«*RW, -feJHaiiDlB««:ffttorti4. C©0r. -fe 
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l/6gfi4ffi(r>. C0^«0CMOSffi©U^7 
•? h ilBWc**ttJmW«*C« 4 l» 

«. pMOStt^CnMOS4#tCftoTl>4t 4£fu 10 
S4U pMOS^JnMOSW^tW^-S 

c4#eiRfafcfT*>ftTi»4. l*>u cntB@i i 

4/ctf>, »«©«#«: -teJUfcEiBU C(?)^0«^ 
nMOS <omm 4 p MO S ©««*S35Stc31*>ti 4 <fc 9 
EML/c JcOJMWKctt. frfeMDWTtf hteSifl 
*3r5£©^t&Kfc«>* ±8WCnMOS*E«U TSPK 

pMos^iei« 0 swi©ajia-fe;u»nMos©ffl 

teRKTS. c©<fc5 0c-r4C4fc:<fcoT\ h^>^x 

ft«i*D«3»«a— jeccfiifcn, BR««fe«&— jet 

it^o*? h y* h^aaMi-^gt*So c 
(omm&n&jsiy-frtcm i ©-fe;i^ ^ y zmz-a 

30 

[0 030] «±©|QS«-Ctt-fe;H^*<DE«l** l B 
EBirfTftl^ ■fe^OEtt**2»i»3IBE»*ffl 
I >T?Tft *>W*m b /c e £9Stctl % -fe^rt©E«K:fc» 

iI^E»iLr»2JIE«3Wtt*a^©^Wr*4. $ 
fc, *^|BBa»«:flllJlE»*»C»*C4feT**. fc 
/cU c*i#r*4©w:, fc^rtEttfcrw l jmbk* 

[0 0 3 1 ] *^KJ:5y-hTU-JHiHHW>flfl* 40 

2©HIKc^L/cy- F7l/-S*i2;V«:^7^I(C 

^■Ch^>^*n*E«-r*Cd:6cj:0. J: Q 

hfr D»ft*fe«>r ***^E!I(Z»KIU#tt©C i ft 50 
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^crfco, tft£^^r#/cH2JU^:^y©H 1 

©■fe^PC3T»4<, H8fc^L/c^;l^6ii/^'C-fe 
«8 -2 h y— fe;!/4 4-2 h y~ fe;l/ (0 8#i) * 
[0 03 2] ;4»W©S*-fe Jl/tt. MfltBHteaMU: 

<D h 9 > V Z $ L ^ffl t,* 4 C 4 ifi V S ft I » 4 I ^ ft J IE # 
&4, — Hlfrfc9!6frft<fc5tt:01©-teJi'PC 
3. PC4rttnMOS©ffl»*SpMOS(Dfflak:tb^ 

<t 5 ft££3fc<DS#-k ^SrfflC^ 4 ipMOS SP#tefi&B $ 

-HH©/h3ftpMOS (I6bOM25) ^itt 
tt^fcft/*tftpMOSS:ftto*3tCfflCiaw*itflHt 

fti> e c<Dtc&me b©A*a&^*fifcST4©#BiiK: 

0, «WEtflD#*<ftoTb*5. Sfc. CMOS>f> 
^pMOSinMOSi ©Jt***BlK:|»f- , C* 
ft 0 > /ctf> S 6 K ttftSSfirtSil < ft 4 4 1 > 5 Pfltttf * 4 . 
*^SSW0S**fe;u (Hi 2©2eSB#) &it©J:5ft^ 

9i#6©»*f(ca-^**it6nfc4>©r*4. coy- 

h7l/-Ol*-fe«iy- hfi<D** ft nMOS #6 
A h«©**ftpMOS#2fl fc y-KB©/hS 
ftpMOS#—ffl*>6ft4. COSt^Sffl^Si, 
l*-fe;l/*On MO S 4 p MO S 4©Jt¥#H 1 ©-fe^ 
PC3tCfcWSnMO-S4pMOS©Jt*4«a— Sc-T 
4fc»ffi1*©&lfc#ft(r>. £e>fc, 2{@©nMOS£& 
Fticlgm Utc&<D 4 2 <i© p MO S *M5«tC JgH L/c 
©*/Bt>T»«SIi©CMO S -f **«J5S"T SC 4 

ec«tOH8«c«Lfc*a (*»ttflnJJtBft) fty-h*g 
Ccft4J:5W:*«>Tli*. ^tc, y-UBj&s/hS^p 
MOS*a*-fe^±{c^aE>lilR-J-*C4«:«fci5. H6b 
©M2 5©pM0S*H3S-riC43&st?*S o gtot, 

^««F©»»a»*/]>3<-r*c4*spi«e4fti. hi 

3 cc7n-TS£3fc©»*-fe;u*r tt, c © <fc 5 ft y- h »l©/h 
SftpMOSttffititt^. «£ot««IW)«JW*B* 

*<ft^ri>^^„ 

[0 03 3] 3 etc. HI 2CC^U/c©S*42Jl/*ffll* 

44, sRAM©^*y^;i/^ffiaa*fi<ieir# 
«w©»*-b^±«:ii«L3k«*^-r. y-hru-± 

«:iS^a©SRAM^^'r4C4K:J:0, y*y4S& 
L S I #mntcmc»&. H 1 2 2EH©»*-bJU3»« 

sRAM*«ti-r4©K:3a-r4a**j£iTec8i9i-r*. 

SRAM©y*y-fe;l/»H 1 4«:^-r«fc^ft@K^«fe 
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fi, pMOS#2flJ&>6&4. C©5^ EtSGU^fliO 
§Btth9>^*r*SnM0S(M2. M3)ttlSS6h 
7>S/X*©nMOS(Ml, M4)(D2fiSa©^-h 

nMOS#6l, pMOS^2M^ri>^o cn»i 
2 3©»*-feJl/6D«JSS (nM0S6I, A^^pMOS 10 
2fl. /hSt^MOSllo /I^UpMOSBS'RAM 

cnio, ra— ffiR-cjtR-i-siiai 2©**^^ 

*ffl^4CiCCct0 2ffiKDEttS«OSRAM*«iai-C 

«ciwih»#h— * » ^ccaaHbstifcL s i &mm 
[0034] sii2©f6ccfc. #r ^£;u@s§<DS:ft 

fc<D#^L6n£o 01 5©«M1 2©fltoR<5:Btf 
HCttS. SttS*tt, nMOS©«*J2»<ft 
ofa^i, /hSttpMOS*S2ffl»»3ti/c*r*S. 

[0035] &tc s m<o*f- hTis-m&tefrcom&m 

cb^V^-^fflCOnMOSfc^^pMOSiCDFl/Y^ 30 

^-WnMOS <h pMOS<b<Dy-H^I±^fi< 
KB34rt(r>4/c«>. CMOS^>^^«l^T 

r v iih y-£&4 2o©nMOS<3Der- htf^&y 
- h«ffi-cs«ssnri^ii^j|#a^*5. c<otc&> 
ms b<D8-2 hy-fc^r.J:5ft2o©F y-awtc 

£ 0 01 8tC«6-2 h 1 ;- (B8b) ***H2JU— ffl 

h Ufcffll*^". $e>«:, 08b£>6-4h 40 

o hjtj: ^ a-fejbfc i S#-fe ^rl^r* &/ctf>. 

5ffiiW****<kt\, *t;l/fc*»&nM0Si/M4n 
MOS, /jN$apMOS*^tPte*Sa*fi< sram-^ 

[0 03 6] -XlC, 0 1 £fc{i0 8<D-k;U7^:/^y£ 

fc«*»iH-j-*. 0 1 9(cti**»s©±»ss»H** 
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4) *SLTl*4. CWt h'J-4*fi«nM0S 

accftfiF-ri^er**. c©atts«oyt2o©«# 

4£Elt^), BB»«tt 2 f&fcctttt fettle Cti^ 
■^*s*4^6r*4CH2 104-2 h y-b#K) . 

c ©»jw©*-c£ « ^ * o#sb 2 0 -rsp#s 

*«H»«**ft»a (P F A) £0 2 1 iC**T 2 fcf 9 
htJOHil (ADD) ~C£>£ 0 0 2 OCD^S^HSStt 
^^S««4- 1 HJ-c£4-2 FV-c*21 

fflc>t:aia«tt*ii3HLrir^. coi§9«fg(;H92 o 

k:U/c4>CQ-C£>£ 0 02 1 <D2 fcT* hJn#gr«4-2 
HU-d, 4-2h«;-b, 6 - 4 h y-*JBC>T 2 

-fl»C fc<fctf*©K««#C N *SA* S tit *> 6_h{£ 

(t^tB^-rs-fe^fflc^nn** (±bpfa, a 
ddk ch6Cctec*rttH6Cc*-rttl*|glttK:g|jtr 

H2 2C[>llK*fflC^4C<i:*srS?So Xfc <£t>*X NttC 

X[iIg©nMOS©/U h^>^x*(c 
(,>. C©^XNttO-ift4©TM3 5 

fi£^TM3 1, M3 2©^>^-*K:tt5£«*ifttt 

fi&^#&<, pMOS(M3 5, M3 6)*m^^$ 

[ 0 0 3 7 ] 0 2 3 tt. 01 ©!OfcW©-teJb*flH>fc-? 

U, VlffiU^Xjr. *»S3MWWSn4CiCCcfcO^ 

^©•5>yAa&accfcALu^©f r -*AxK:feraa 
^*«rflic»fcs«iSK©*fttB<b. /J^a<bK*#tt»* 
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"fSo *6#>0&. il©PC3 (£>&t,>BPC4) £ 
TSI2H. »3B©E«%ft*l'TBW©»BBB J &» 

-5. c©#8rcB. bsrii- (*» h hoj^Si-fe 

;HS]iafg©&5E) «. Jil2JiiSr3J10B»*ffa5K 

u-tc<t»)i5i^©«>©4ffs?-r 4KB. mm. B2 

11. *3B©3B©E»%tTtt5fi«*i*ofc*i. 10 

wcb. 2®©ia»^tfT?sftf. c©/tae>, sb^bccb 

2(C7jrr<i:5(c-kjUPC3 (**<.»BPC4) flJfiKrc 

*««-c*9. i a*©*A'tH-&&BBaB*flB§rc 

[0038] 

BttBB@B*«20St?**. »a@88©h5>£?^f « 
ii^*©CMOS@8S©BSi/2gaK:r#4„ c©fc 
a*. *»HB©ffiB*JS£*<fc»>t>/JN3<T&£. ffift* 20 
#t>/Jv*<fci. *fc. 15- MtB. «fc92K©@B 
aSMHfcrs*. c*i«fc9«fc0 3K©«B*3ej«-SC 
S6K^J*ai©ffifl3K±g»a{t*Bi£'t? 
* -5. **W©««EIKrB. IHS8© 5"; f -* **/t* 

©HH8»a*BU*"c * . c ©fcto 3 cc* BBffanijB 

itt*. @B— a*fct)©iB£l5m4>i*»tt© 
r. ^>B0*a»^*tW«itt&. tot. 
i^ciKi-jr. BBB-CftB&Tw S?*Jl<MBBB 
assart*. i<(c, cftgftjgffl&ffltt&BBB 

(AS IOKlfflfiin^fi'hTWlity-FTU 30 

x*Zsit-]r-bM»9aK> -feA"<-;*B»BB* 
*«SI^-ctS. Bt4Bttv-f * a :/cHz v 
-f?P3> ffMLSI, ^-ty^a^^S 

•c**. 2(E^*flai^tisai5igsiSRAM* 

«*A< **- h 7U-±tcStt"C#*fc«>. JS^H^IB 
ag©-b;l/7 -Y -CB-feJi-©^*^^ < T fe «fct»fc 

c*i*fcw«8Mb. wawttcar*. cne-cto, mm 

BB. te«fca f cn*fflC»teVXxA©14tg%A#<55c# 
■T*Ci*fC*4. £LhJ: 9*JHII©B£#lttBBti« 

[B 1 ] *»B'<^B6«CC«fcS-feA**tfb;^^^5 - 
'J£7jVr0-C*£. 

[02] *IHli©^W{cJ:4Hs>McJ:9*Br*4B 
B«B©«*^-rBr*s. 

IB3] *«W«!«B«K:«fc44siU=62fl*fflt>rffl* so 
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[04] #*6W©£BWc£SH2;l>£2ffl*ffi^"C«« 
&B««tfe*3eHbfcBr**. 

[05] fif*©-^* h-5>S?;**ISIJ8£-fe;l/£l>Tflil» 
fc-fe^-f^ U^^-riifctc, c©-fz;i-£/8^TfS 
#&BB«B*!S*l/fcW*5VrH-C*4. 

[06], #«98C!«Qt0«cJ:Sl2JHCfflc»4a*-r>^ 

[07 ] #i£Hj©?diWcj:s h y-a»B«*wr* 

■fe**B(r»fcBBHB*wrBT**. 

[08 ] ##w©5«fcwc,fcs h »;-aiwi»**r* 

■fe^WDBKJEi^rBT**. 
[09] *»98<c««5«K:J:S-b;l/*^*>y-K-fe;u 

1 L/r^gie«L./c^l=S:^-r0-C*-5. 

[010] ee*©cMos^f F-ts*©EBEB 

[011] SesfeCDEBEBO^ffiKJ&or*^©*^ 
rt»BB*EBlyfc*i^©BBE«©«fiS%w-rH-C* 
4. 

[012] *^w©HJi^|{cj:s h »; -s»asu£*r-r 

TV h0T*S o 

[013] S6*©CMOSy-- hTU-©S*-feJU©b 
•*7-> hBT*4. 

[01 4] 01 2 ©S*tJ^fflUT S R AMO^t 'J 

[015] ttmommmtczzwDV- h7u-s# 

■te^Ol»J«%*-rB"C*5. 

[01 6] 01 5©l*tMfflW2*-hSRAM 
^ y-feJl/^BlsSlyfcB^OU-f T-5 h0-C£>£„ 

[017] *»9i©S«fi«{cJ:4fl6©y- hru-S* 
■fe^©«JSR%m-rHt7* 5 . 

[0 1 8 ] 0 1 7©y-F7U-ifWfflOt6- 

2 h 'J--fe^£«J$l//c*§£©U'-f7tf H0r&-5„ 

[019] *^i§©jesfifi«i«:j:4 h u -s?i&asi$£W-r 

S-b;U*fi6fflL/c8 X8t? >*#g^-T0-C*-5. 

[02 o ] 0 1 g©£jwc£BT£s&B£&fftt£ 

[02 i ] 01 g©£jwcttflrrs2i?9 Mng&© 
ifj&£^-f0r&s. 

[02 2] *«B©396Btcj:*-fe^©a*fi-^*sffl« 
W<c»^«:««-c*iaA@B©«iiS*m-rB-C*i. 

[02 3] ^BOSaSBKJiS-fe^itfMl/tef 1 -* 
*5fflBK©«fi6**-rH-C**. 

[02 4] *%B©^ftfc£*fe'l'€ttJlil/ft:£ftB 
B©BaS*ffi©«B*5Vr BT* 5. 

[fr9©BB] 

Ml-36 : MOSFET. N 1 . N2 : rtB^-F. 
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